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this investigation, intelligence analysis was defined as a spectrum of analytica 
judgmental activittes involved in the processing and production of intelligence, 
where particular individuals may devote more or less time to different aspects 
of such activities according to their individual roles in the intelligence 
cycle. 
The IMINT production model described in this report was developed to serve 
as a basis for selecting IMINT processes involving high analytical and judgmental] 
content for further study, dtrected at understanding the cognitive functions 
that underlie these IMINT processes. Thus, the model was constructed with a 
specialized focus, for the purposes of the study described above. Rather than ' 
concentrating exclusively o& either strategic or tactical IMINT, the model was ; 
designed to encompass both dimensions of IMINT. The rationale for this 
decision was the fact that imagery interpretation analysts (I1IAs) with more 
than minimum length of service are likely to operate in each type of mission 
at some time in their career, demonstrating the practical assumption that the 
required knowledge base and cognitive skills are similar for the two dimensions 
of IMINT. The imagery interpretation analyst is the true generic focus of the 
IMINT production modei presented in this report; in order to gather data for 
| developing the model 56 interviews with IIAs were carried out at 8 sites, 
! including both strategic and tactical missions. 


The report contains three sections: :an introduction, an overview of the 
IMINT production model, and the model description. Section 1 describes the 
IMINT model in the context of the study discussed above, and also treats the 
scope of the model and the collection of the information on which the model is 


based. Section 2 presents an overview of the model, describing findings about 

the role of the imagery interpretation analyst, the impact of management on 

analysis, the IMINT time dimension, and the special role of informal information 

channels in IMINT analysis. This section also describes the format of the 

model description, which is represented in terms of hierarchical input-process- 
: MT ALT : ; 

output (HIPO) charts. Section 3 presents the nodel, which is segmented into 

two major parts: IMINT&production management activities and IMENT “processing, 

analysis, and reporting activities. 
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FOREWORD 


Intelligence collection systems have proliferated over the past 


several years, increasing in complexity and in volume of output. However, 


there has been no corresponding improvement in the ability of intelligence 
personnel to analyze this flood of data. US Army Intelligence and 
Security Command (INSCOM) studies and Army Research Institute (ARI) 
research indicate that improved support to and training of analysts are 
necessary to effectively utilize the increased collection capability and 
Satisfy increasing demands for intelligence within current personnel 
constraints. INSCOM and ARI therefore initiated a joint research program 
to provide improved support to the intelligence analyst. During early 


discussions of the issues it became clear that any procedural, training, 


organizational, or system changes to support analysis will be effective 
only if based upon a detailec understanding of the analysts' role, 
methods and thought processes in intelligence production. The first 
need was to evaluate and describe the human analytic processes underlying 
intelligence analysis, synthesis and production. The present paper, one 
of several products of this initial effort, provides a production model 
of imagery intelligence which focuses on the human processes and factors ‘ 
involved. 

The methodological approach used to study current imagery intelli- 
gence production involved interviews with image interpretation personnel 
in different organizations with varying levels of experience, familiar 


with either tactical or strategic operations, as well as observation of 


operations during field exercises. Imagery intelligence documentation 


and research reports obtained from INSCOM and ARI as well as analyst 
files also provided data and background material as a basis for the 


imagery production model. Invaluable and outstanding support was received 


by the research team from personnel at numerous imagery interpretation 


training or production facilities. 


{ 
The research was accvinlished by a government-contractor team under 


contract MDA 903-78-C-2044 and monitored jointly by INSCOM and ARI. Con- 


tinuous interaction and collaboration of personnel from Operating Systems, 


Inc., INSCOM and ARI insured a multidisciplinary approach to this research. 
This report and a corresponding model of signals intelligence pro- 


duction previously developed by INSCOM provide a basis for the development 


of a detailed functional model of the intelligence analyst. The current 


report should be very useful during the development or evaluation of 


training materials, procedures, doctrine and automated support for the 


image interpreter analyst. 


SARA 


MG William I. Rolya 
Commander, US Army 


Intelligence and Security 
Command 


oseph Zeidner 
mica* Director of ARI and 
Chief Psychologist, US Army 


IMAGERY INTELLIGENCE (IMINT) PRODUCTION MODEL 


BRIEF 


Requirement : 


To develop a model of the processes involved in the production of 
imagery based intelligence. This model will be used to support subsequent 
research on the cognitive functions of both single mode (e.g., signals 
intelligence; imagery intelligence) and multi-source intelligence 
analysts. 


Approach: 


A series of structured interviews was conducted with image inter- 
pretation personnel in a variety of organizations. An attempt was to 
include persons with various levels of experience, familiar with tactical 
or strategic operations. Interviews with developers of Lraining materials, 
and observation of classroom instruction and of field exercises, provided 
additional information on individual and group responsibilities. The 
interviews and observation were supplemented by documentation and 
research reports from INSCOM and ARI. The various findings and viewpoints 
were consolidated and integrated into a model of the processes being 
examined. 


Product: 


The model of imagery intelligence production processes is presented 
as a series of hierarchical input~process-output (HIPO) charts with 
parallel verbal discussion of critical points. This format, discussed 
in detail in the text, provides a convenient means for representing the 
complex processes involved at a usable level of detail. The model is 

: divided into two major parts: activities associated with production 
management; and activities associated with processing, analysis, and 
reporting. 


Utilization: 


The model presented lays an important foundation for a continuing 
effort to describe in detail the cognitive processes involved in intelli- 
gence analysis and to develop training and system support to analysts. 
The model will be useful during the development or evaluation of training 
materials, procedures, doctrine of employment, and automated support for 
the image interpreter. 
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1.0  INTRUDUCTION 


Ca em oF 


1.1 Background 


The Imagery Intelligence (IMINT, Production Moucl nes been develupee us 
part of a study entitlea ‘Investigation of Metnodclogies ona Techni gues 
for Intelligence Anélysis' aimeu at Constructing « inodel of the cogni- 
Live processes uncer!ying inteliigence analysis. There are ibree Dusic 
asSunplions motivating this reSearch. First, iL 1S @Ssuileu thet ohere 
exists a set of cummon analytical processes which crosscut the verivus 
intelliyence disciplines, constituting tne core processes of intelii- 
yence aNdlySis. Second, it 1S uSSuiked thut the set of Cure pErucesses 
represents a continuum of analytical complexity ranging tre those lower 
in cognitive and gudgmental content to those involving e nigh Geyree of 
Cognition and judgment. Third, it is postulatec that a Better under- 
Stunding of tnese core analytical processes wil] 


® facilitate efforts to develop and cvaluate training programs ang 
treining doctrine for intelligence analysis, 


® provide criteria for the development and evaluation cof advencea 
system designs in Support of intelligence analysis, 


@ provide assistance in personnel selection, mutivetion, unc cerver 
planning; 


® provide criteria for evaluating intelligetice analysis processes, 
and for modifying and adapting such processes; 


® contribute to the improvement of intelligence analysis ienayement 
and formulation of operating policies and proceuures. 


The approach to iaentifying the set of core analytical processes und 
developing a yeneric cognitive niodel based on these 71S LO Invesliyate 
analytical processing aS currently practiced in two types of single 
source analysis, subsequently generalizing tu all source analysis. he 
initial task thus involved u preliminary investigation of signal intei- 
liyence (SIGINT) to isolate those SIGINT processes whicn appeared Lo 
have a high analytical and gudgmentul content for further stuagy directa 
at an understanding cf the cognitive processes that underlie tne. The 
basis for the initial investigation was the SIGINT production mude) 
prepared by tne Kuras-Alterman Corporation .Ref. 29 | 


The second intelligence discipline investigated under tinis study was 
imagery intelligence (IMINT). Since no comparable proauction model 
existed for IMINT, the model describea in this document was prepured vo 
serve aS a basis for selectiny IMINT processes involving thigh amalylical 
and yudginental content, and to compare these with siniilar SIGINT 
processes in order to provide an initial detinition of tne core anal yti- 
cal processes that crosscut the various intelligence discip! ines. 
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This initial definition cf core analytical processes amd the cognitive 
processes underrying them DasSed on SIGINT ang IMINT analytical process- 
ing will chen be expanded to all Suurce analytical processing, incl uginy 
HUMINT. & generic cognitive model for intelligence analysis will then 
be developed, which will demonstrdte the nature of, und relationships 
between, Specific Cognitive comiponents usea in intelligence analysis 
aClivities. Such components operate within the head of the analyst anu 
incluge, among others, niemory, perceptual, conceptual, decision, unu 
learning aSpects. 


When cunpletea, the generic model will highlight the conmonalities and 
aiffcerences among various intelligence analysis disciplines, and will 
provide a Systematic, meaningful framework which will prove useful in a 
number of ways. The design of tasks and tasking proceuures, training 
regimens, and task-Supportive technologies can benefit from a systetiictic 
framework for the comparative description of intelligence analysis 
Specialties formulated in terns of cognitive functioning. Areas of ana- 
lytic practice may be identified for which unrealistic demands are now 
made on various aspects of an analyst's cognitive resources. Components 
of emergent new analytic tasks may present themselves, and the mocel may 
Suggest better ways to process them. A comparative framework such as 
the model can provide a systematic, rationalized iteans fur the borrowing 
of instyhts and vechniques by different specialities from une enother. 
The generic model can provide a common ground to promote better unaer- 
standiny, coordination, and orchestration between the efforts of dit- 
ferent specialties. For each of the possibilities just mentioned, the 
tiodel may operate to suggest research questions and reseurch approaches 
for the solution of problems. 


AS indicated earlier, co insure that the yeneric cognitive model is 
representdtive of a range of intelligence, it will be based on several 
kinds of information. Specifically: 


(1; A tiodel Q* processing activities for SIGINT production 
LRef.29 ales 


(2) A model of processing activities for IMINT production; 


(3) A range of Snterview and observational data involving SIGINT, 
IMINT, and HUMINT. 


This document presents the IMINT production model. IMINT interview and 
observational data outside the scope of this model will be treatea in a 
later paper. , 


1.2 Scope of the IMINT Production Model 


Tne IMINT production :-odel presented in tnis report was developed with a 
specialized unphasis and focus, to serve the specific needs of the 
research study described in the precediny paragraphs. The model should 
not be construed as having Getailed applicability for other purposes, 
although it muy provide useful insights outside the original intent of 
tne study. In its main outlines, the mogel represents a framework 


- ee 


within which the common aSpects of various IMINT specialties ure 
described. It is neither an exhaustive nor a detailed description of 
any particular IMINT specialty, although some of the cimensions of vari- 
ation among specialties are noted. 


1.2.1 Strategic versus Tactical IMINT. A major issue in developing the 
model of THIN production involved the decision to use IMINT processing 
aS practiced on the tactical level as a basis for the model, or IMINT 
processing as performed by the national strategic resources, or to con- 
Struct a model that woula represent both tactical and strateyic IMINT. 
The last alternative was selected for two reasons. First, an imayery 
interpretation analyst (11A) who has a career of any lenyth is likely to 
serve at some time on both levels, indicating that the analytical and 
cognitive processing is at least presumed to be similar, this makes it 
important to accommodate both processing environments within the same 
IMINT production model, in order to accomplish the objectives of the 
basic study described in Section 1.1. Second, preliminary investigation 
of IMINT indicated apparent parallels between IMINT p.ocessing on the 
Strategic and tactical levels. With the exception of a few real time 
imagery interpretation tasks that are exclusive to tne tactical mission 
-- ji.e., Side-Looking Airborne Radar (SLAR), and Infrared (IR) process- 
ing -- there are obvious parallels in almost all aspects of IMINT pro- 
duction (including imagery media, IMINT analysis, collateral resources, 
time phasiny, and products). The main differences between the strateyic 
and tactical processing environments involve the percentage of time 
devoted to various IMINT analytical and information handling acvivities 
(reflecting differences in mission requirements), Support availability, 
and the range in skill levels and knowledye of individual 1IAs working 
in the mission (Army strategic I] facilities, for example, apparently do 
not utilize the lower skill levels). 


1.2.2 Format of the Model. The detailed processing steps in aifferent 
IMINT specialties, and between the same activities performed at the tac- 
tical and the strategic levels vary as to both inclusion and sequence 
within the activities and processes, making a detailed flow charting 
form of representation inappropriate. The parallels between special- 
ties, and between tactical and strategic level IMINT processing emerye 
more clearly at a less detailed level of description, and are conse- 
quently best illustrated by hierarchical input-process-output (HIPO) 
charts. The representation conventions for these charts are explained 
in Section 2. Thus, unlike the SIGINT production model (Ref.294, the 
IMINT model does not consist of step-by-step flow diagrams of detailed 
task activities. 


1.3 Data Collection 


The sources of information on which the IMINT production model is based 
include the documents listed in the references (INSCOM and ARI reports, 
Army training manuals and field manuals), site visits to the strateyic 

and tactical II facilities listed in Appendix A, and numerous detailed 

interviews with IIAs at all levels. 


The tujority of aveilable documentation in the Il field cauresses treine 
ing of lower skill level tactical analystS una the more mechanical 
aspeecs of the IMINT production process. There exists no forties uocu- 
mentation Gescriping IMINT production in the netioncl Siraleyle environ- 
Went. 


The more complex aspects of [MINT analysis -- especially those aSPpecls 
which are relevant to developiient of a generic cognitive fiodel of intel- 
ligence anu! ysis -- are passed on as an ‘oral tradition’, or ure spon- 


taneously Teurnea by an LIA. Tne high Security Classification of tiany 
IMINT products is a major contributing factor in sustaining this ‘orul 
tradition’ and restricting the availability of reference cocunents and 
Other materials, such as lraining imagery and 1] keys, in the tectical 
environment. Interviews with IIAs were thus the moSt important source of 
information for the model. 
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2.1 Concept of IMINT Production 


The IMINT production process involves a combination of management, 
analytical, and support activities that Operate against defined require- 
ments and generate specified products. In attempting to determine the 
analytical and cognitive processing that occurs during imagery interpre- 
tation, it became clear that the management functions of planning, tusk- 
iny, and evaluation had major impacts on the performance of imayery 
interpretation activities, and on the role of the imaye interpretation 
analyst (Section 2.1.1). As shown in the overview chart of the [MINT 
production model, Figure 2-1, these management activities are included 
as an integral component. Each of the management activities is dis- 
cussed in the model description (Section B.1), although the amount of 
detail is less than for the analytical activities (Section B.2), which 
are the focus of the model development. Management of the !1] facility, 
which also affects the performance of IMINT activities, is discussed in 
Section 2.1.2, while the important impacting factor of timeliness 145 
treated in Section 2.1.3. The foriial lines of communication in the 
model overview chart show the use of feedback mechanisins through tioni- 
toring of tasking, analytical processing, and products. Feedback is cone 
of the most ubiquitous and powerful mechanisms that occurs in the IMINT 
context, and iS thus addressed throughout the IMINT production tiodel. 

In addition to these formal lines of communication, and perhaps more 
ia are the informal lines of communication described in Section 
2.1.4, 


2.1.1 The Role of the Image Interpretation Analyst (11A). The obvious 
focus of the study of IMINT production was the role of the imagery 
interpretation analyst (IIA). No documentation describes how the IIA 
actually derives intelligence information from imagery. AS noted above, 
the training manuals and relevant reports listed in the references con- 
centrate on what IIAs do -- on the mechanical, abservable activities -- 
rather than on how they do it. Thus much of the information on which 
the IMINT production model is basea is derived from interviews with 
practicing J1As or IIA instructors. These interviews allowed the con- 
struction of a role model for the LIA which is quite different from the 
image conveyed by the documents listea in the references. 


Imagery interpretation is a highly skilled profession with areas of spe- 
cialization. As in any inteliigence field, the ILIA must adapt rupidly 
to the changing world situation, as well as to evolving imayery collec- 
Lion capabilities and changes in tasking. 


In performing imagery interpretation tasks, LIAs bring to bear the cunu- 
lation of their professional skills, experience, ana knowledge in 
attenipting to derive a product that will satisfy the needs of the user 
community within the constraints of available time and resources. IMINT 
analysts have a challenging task; their perception of threat is often 
the ultimate basis for critical strategic and tactical decision making. 
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Far from ‘bean counting’, the IMINT analytical activity involves complex 
processes of deductive reasoning. L1As co not simply Iuok at ob, ects: 
they must be concerned with the associations between a given object und 
Other objects which ure not visible, between visible objects and confi- 
yurations (e.y., Tudks) indicating organizational size ana strength, 
between objects and their function, and therefore, the degree of threat 
indicated by a yiven piece of equipment in a particuiar state of readi- 
ness, or by a particular activity in process. aA Strategic level IMINT 
instructor teaches his students the 'LST' principle, whicn he sums up in 
the following terms: ‘ 

OL - Look at all the imagery. 


© 5 - See what is in tie optical field of view. Discovery and recog- 
nition of a taryet must come from within you. It is @ function ot 


background knowledge and concentration. - 


T - Think about what you see. Combine logic, knowledge, curiosity, 
and most important, imayination, in the search. Only at the think- 
ing level can one be considered an analyst.* 


Tne issue of background knowledge is an important one. [IAs prepare for 
the IMINT production activities not only by practicing the mechanical 
skills of IMINT production, but also by developing a background in yeo- 
graphic, cultural, and technical aspects associated with the area of 
responsibility. They must be familiar with the yeography and cultural 
Dackground of an area in order to distinguish unusual objects and condi- 
tions from normality. I1As in general are highly concerned with pursu- 
iny available information resources, both background and cullateral. 
They are information entrepreneurs and archivists, whose exierne! memory 
store of information is as important as the internal one it supports. 


successful [IAs appear to be-highly motivated, and have a natural or 
developed curiosity about the area of analysis, frequently comparing 
themselves to 'detectives'. J1IAs tend to be highly individualistic in 
their methods and take pride in their accomplishments; however, unis 
individualism is balanced by a strong ‘team’ sentiment. IIAs feel 
responsible for assisting other members of an II group in the education 
of novice [IAs and in carrying out complex tasks. 


2.1.2 Management of an Il Production Facility. I1 facilities exhibit 
considerable difference in production processing based on their mission 
and resources in terms of staff, support, and iimayery collection inputs. 
The activities of the II] facility as a whole may vary considerably as a 
function of time depending on the active missiuns the facility has at 
the tinie of observation. A tactical unit in yarrison may have only a 
training and exercise mission. 


Facilities witn active missions have problems in allocatiny scarce per- 
sonnel and support resources to perforin tasks. Facilities without 
active missions are faced with the problem of preparing for continyency 
Operations and maintaining the proficiency of the IIA staff. In the 
latter cases, the dedication of the 11 facility management and senior 
analysts is the determining factor in how actively the facility engages 


“From the instructional materials of John Schlegel. 
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in training and preperation fur contingency operations of wurtuus types. 


A cese in point which was referred tu frequently by intervicwed enelysts 
was that, eSpecially in peacetime, Aruy corps level 1] operations tended 
to ussume division Ill functions. This cunditiuh occurs DecauSe fmust 
decigvions are made at corps level, where intelligence operetions have 
ready access to national ussets end direct knowledge of tne broader con- 
text of intelligence operetions. Uivision devel intelligence resources 
thus tend not to be regularly taSked except fur tigger exercises (SUCH es 
Reforyer} , and must rely on their own initietive to mainteuln an alive 
proficiency in imayery interpretation. 


Support Capabilities can also constrain the ectivity of tte Il fuciliry. 
Lack of storage for classified tialertal, Secure canmunication chennels, 
and phovo lab fucilities has a Wiayor impact on the il facility cupucity 
for performing uctive missions. 


A given facility itay not engaye in a Complete Spectrum of iniagery 
inlerpretution tasks, because of area of responsibility, Cunstruined 
resources, and/or lack of support cupabilities. The Il facility manage- 
WeENt CaN provide training or exercises to coniplenent its dctive wission 
role, to diversify its capabilities, und satisfy general training 
requirements for the Tl MOS skill area. 


é-l.o Timeliness in IMINT Analysis and Reporting. The intelligence 
products which derive from tmayery analysis iiay Support o diversity of 
missions, including indications and Warning {luwW), targeting, collection 
exploitation, basic intelligence, or direct support. The scope and form 
of these products vary substantially between tactical and strategic mis- 
sions. An attribute of these missions and products that is common for 
both strateyic and tactical iagery interpretation is timeliness. In 
IMINT production, timeliness requirements are aefined in terms of First 
Phase, Second Phase, and Third Phase processing. Definition of IMINT 
processing in terms of three phases is a Convention which is nomial ly 
applied only in the environment of the national straeteyic IMINT 
resources. For purposes of this model, the three phased definition is 
also applied to tactical level processing because of the parallel isu 
which exists in terms of analytical and reporting time constraints. The 
effect of these phases on analytical and reporting activities is 
described in detail in Section b.2 of the model; the following para- 
graphs present brief aefinitions of the approximate time periods PI 
represented by these phases. 


First Phase processing refers to derivation of intelligence from the 
initial scan of imayery yor from real time imagery generated by SLAR , 
IR, or video devices) and is normally tasked by titie-critical applica- 
tions. 


second Phase processing refers to exploitation of tilayery within a 
period of more than one and Jess than 24 hours, and applies primarily to 
current intelligence applications. 


Third Phase processing includes periodic reporting, special support- 
processing wih 48-hour or longer turnaround, and basic intelligence 
reporting. 


Be es 


+ yeas 


———— 


While organizations within a national strategic IMINT facility mey spe- 
Cialize in only one phase of processing, a tactical I] facility iiore 
commonly engages in all three phases of IMINT production, devendiny on 
Operational requirements. 


2.1.4 Informal Information Channels. One of the more powerful mechan- 
isms that operates to niake the IMINT production process more efficient 
and adaptive to the environment is the informal information flow and 
cuordination that takes place during the course of imésery interpreta- 
tion proauction. As with other intelligence analysis disciplines, 
imagery interpretation is an inexact process because results can be par- 
tially speculative, data are incoiplete, ambiguities are prevalent, and 
the environment being monitored is continually chanying. Informal coni- 
munications channels allow the IMINT production process to exploit all 
available infortiation sources in the yeneration of useful intelligence 
products. 


Informal information flow tends to be more direct because it bypasses 
chain of command delays and avoids the overhead of filling out forns and 
having paperwork reviewed. Personal contact or secure voice conversa- 
tions dre the most common communications channels for informal infonia- 
tion flow, but secure TTY circuits (UOPSCUMM, INDICUM) ure also uSed. 


Informal communication channels do not conflict with standard operating 
policies or foriial reporting policies, but in fact act as a supplement. 
Experienced II analysts are allowed to initiate external communications 
without tianagement approval when the context is within the given IIA's 
area of responsibility. Imayery interpretation is the type of process 
which cannot be monitored at the process level. Management would have 
to replicate the I1A's entire task in order to determine if the analyst 
was performing that task correctly. II management must depend on the 
professionalism of the II analyst to seek infornal help from other IIAs 
in problem areas. Direct control of the II analyst is yenerally 
achieved only by monitoring the IIA's time, productivity, and quality of 
the products ne generates, as well as by tasking the I1A in areas where 
his proficiency is known. 


The iwmajor types of informal infornnation flow that were identified 
through interviews with II analysts and instructors are shown in Figure 
2-2. Actual flow is more in terms of a network, where analysts in the 
network are tied together by mutual area of interest. Creation of these 
networks is also an informal process resulting from yoint working 
groups, personal references, appearance of analyst names on intelligence 
products, and past experiences in dealing with other agencies. The 
informal networks seenl to be sustained on the basis of credibility of 
the analyst's information and sharing of information resources that are 
either not globally available or are more easily understood when inter- 
preted by a specialist in the area. 


Two types of informal communications most often mentioned by interviewed 
analysts as having positive effects on the quality of IMINT products 
were: 
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1) conmunications regarding how the product will be usea, are 
accuracy required when the requirement is iSsued; or 


2) recognition of work well done. 
2.2 Representation of IMINT Production Activities 


The primary variables in determining the breakdovin of iMINT proauctiun 
activities are mission, skill level, and time. AS mentioned abGve, the 
variable of time tends to be dominant at the strategic level, where the 
IMINT production organizations tiay be described aS having « mission 
which is single phase (in terms of the discussion of Section 2.1.3). un 
the other hana, tactical Il] facilities tend to carry out all three types 
of processing, aepenaing on the operational requirements. Within both 
environments, assignment of analytical and reportiny tasks depends on 
the skill tevel of the individual IIA. These tnree variables focus on 
different dimensions of IMINT production process, which must be 
represented in some way in the model. 


The representativeness of the model of different types of IMINT activity 
also Gepends on the manner of observation of the IMINT oroduction pro- 
cess. The time of observation of an IMINT production activity could 
range from a 'snapshot' of peak processing activity to a Tuny verin 
observation of a unit and its operation cycles. The long tern observa: 
tion could also be interpreted as the expected or prebable assignments 
that an individual liA would receive over his career in the IMINT field: 
i-c., Covering iiultiple skill levels and a diversity of active missiors 
and training in various Il scnools and facilities. 


In addition to these general issues of process representation, there are 
Several specific problems in devising a format for accurately represent- 
ing IMINT production activities. Some performance steps for IMINT 
activities ire in fixed sequence, others show high variability in 
sequence; Svine sequences are logically mandatory, otners optional. 
Moreover, some activity steps are restricted to certain work roles and 
organizational slots, while others are distributed very generally; sone 
Steps occur rarely, some occur with great frequency. II analysts inay be 
assigned concurrent processing tasks, resulting in a time-sliced, 
priority-driven allocation of daily activities. As a direct consequence 
of these practices, an analysis is needed to reflect time spent by an 
I1A in various processing activities. As shown in the processing 
activity matrix of Table 1, the activities of a given facility can be 
represented by the proportion of time spent in particular activities. 


The formula for computing level of activity in a given task is 
equivalent to the statistics produced by a standard Management Informa- 
tion System (MIS) which keeps track of II analyst activity on an hour- 
by-hour basis. This type of MIS data is in fact maintained at national 
Strategic level organizations for use in planning and allocation of per- 
sonnel resources. 


This form of activity representation is useful in examining crucial 
areas of skill development, as well as life cycle impacts of management 


Table 1 


IMAGERY INTERPRETATION PRODUCTION - PROCESSING ACTIVITY MATRIY 


PROTESS ING 


Skil} Level 


Li2-. 


J Proauction Management. 


Productior Planning . 
Taskine . : ‘ 
Monitoring and Evaluation Z 


Evaluate Backlog . 
Evaluate Capabilities. 
Evaluate Requirements. 
Evaluate Products. 


tote be we 
flv ree 


Eraportion of time :°° sper: 
ina given activity *s Dest 
representec by a mode] of the 
career cycle of the IIA. “1s 
includes the cumuiaticr 2° 
time spent in training. gare 
Search . . ; rison, tactical, anc stravessc 
Registration/Plott ing. ee misstons, ana varies as tne 
Target Detection. ........-. lib agvances in sk°°l jeve. 
Target laentification. At any particular point oir 
Target Quantification. 


lysi time, it wits vary according 
Funes ion. ysis: to tne particular mission 
Function Analysi:. 


and tyoe of imagery beinc 
Tomplex Studies. GE ie pinion tea: 
Photogrammetric Sciences : 


IMAGERY Intelligence Processing, Analysis, 
and Raporting .... Sued gy ota ie 


2.2.1 Imagery Intelligence Analysis . 


ye 


BHVIOVG9owwwD 
WWMM S wr: 


PIMP M MAIN 


Reporting. ....... 


8.2.2.1 First Phase Reporting . 
8.2.2.2 Second Phase Reporting. 
8.2.2.3 


Third Phase Reporting and Products. 


Support Activities... ..... 


Coliection Coordination... . 

All Source Data Review and Reduction 
History of Coverage Maintenance . 
Target Analysis/Oevelopment . . . 
Imagery Interpretation Key Deve lopment 
Knowledge and Skill Development . 


Administrative Support . 


8.2.4.1 Computer System Operations. 
B.2.4.2 Data Categorization, Filing, 

and Distribution. . . : 
B.2.4.3 Typing, Graphics, and Saproduction. 


- aciiemiceninsa nee ne 


and Support activities. The existence of @ particular type of activity 
Or processing task -- whatever the level of activity ~- is important in 
determining the information structure and coniplexity of cognitive pro- 

cessing, pursuant to the ultimate objectives of this research described 
in Section 1.1. 


The left hand colunin in Table | reflects the higher level structure of 
production activities in terms of staff organizations, time sequence, 
ana processing sequence. Since facilities will tend to have more than 


one type of mission, this tuble is in fact multiplied by eacn type of 
mission. 


This type of probabilistic representation of IMINT production activities 
haS several uses: 


(1) as an illustration of the diverse activities for which Iiss must be 
trained over the leng tern, 


(2) aS an indication of which activities analyst resources are 
utilized in, 


(3) aS a comparison of skill needs to skill training. 
Since the model presented in this report is intended only as @ generic 
representation of the spectrum of IMINT production processing activi- 


ties, no attempt has been wade to fill in tne comparative level-of- 
activity values for individual task areds. 
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2.3 Process Description Format 


IMINT production processes are described in Section 3.0 using the HIPO 
(Hierarchical Input-Process-Output) format. This format was selected 
over the more conventional flow dtagramming format for the reasons 
discussed in the preceding section -- especially because the processes 
forminc . particular IMINT production activity are not necessarily 
sequential. The HIPO format provides a means for systematically 
describing IMINT production in terms of a hierarchy of management 

and analytical activities. These activities are further subdivided 
into processes, which are in turn composed of subprocesses, where 

all three levels may have specific or general inputs and outputs. 
While the management activities described in Section B.1] of the 

model are not elaborated to the subprocess level, the analytical 
activities described in Section B.2 are specified in more detail. 

A further description of the conventions used in the HIPO charts on 
analytical activities is contained in Section 8.2.1. 


As illustrated in Figure 2-3, the HIPO descriptions are composed of 
hierarchical charts which identify major production activities, and 
Input-Process-Output diagrams providing in depth descriptions of 
each activity. The HIPO format thus presents a top-down description 
of the overall IMINT production process, outlining a generic [MINT 
production facility which encompasses a broad range of both tactical 
and strategic IMINT production activities. 
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FUNCTIONAL HIERARCHY 


[ Preauc tfon 


Altivity 


fl 


Process 
R.4.2 


Pracess 


B.2.1 


Process 
B.oor 


Process 
g.1.3 


PLUS 


INPUT-PROCESS-OUTPUT DIAGRAMS 


INPUT-PROCESS-OUTPUT DIAGRAM 
SUE -PROCESSES 


8.1.1.1 sup erocess ] 
B.1.3.2 sup process 2 


B.L.1.8 sumprocess & 


* indtcatet expensten of function in following pe yes 


Figure 2-3. HIPO Format Used in II 
Model Description 
(Page 1 of 2) 


HIPO Conventions 


*An asterisk appearing in a diagram block indicates that a more detailed ex- 


pansion of that block will appear in the immediately following nages. 


Input 1 
Input 2 Bracketed inputs are general inputs to an activity or a process and 
Input 3 are not specific to any particular process or subprocess; otherwise 


inputs are lined, up with the particular process or subprocess to which 


they apply (similarly for outputs). 


Output 2 (B.2.3.1) A model process or subprocess number appearing next to 
an output name indicates that the output is specifically an 
input to the referenced process (similarly for inputs with 


number references). 


Figure 2-3.. HIPO Format Used in II 
Model Description 
(Page 2 of 2) 
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APPENDIX A 
Organizations Visited During Data Collection for IMINT Production Model 
1. Army Research Institute (ARI)/Human Factors Technical Area 
2. HQ US Army Intelligence and Security Command (INSCOM)/IASYS 


3. US Army Intelligence Center and School/Director of Training, Fort 
Huachuca, AZ 


4. National Photographic Interpretation Center (NPIC) Imagery 
Exploitation Group (IEG) 


5. Intelligence and Threat Analysis Center (ITAC)/Imagery Interpreta- 
tion Production Division (IIPD) 


6. 3428th Technical Training Squadron, Defense Advanced Sensor 
Interpretation and Applications Training Program (DSIATP), Offutt 
Air Force Base, NE 


7. 525th Military Intelligence Group, Fort Bragg, NC 


8. 363rd Tactical Reconnaissance Wing, Shaw Air Force Base 
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13. 
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